The approximate concentration of urea in a single, unmeasured drop of blood may be estimated with an Azostix strip in a little over a minute, without the use of laboratory equipment.
A. M. Bold, I. S. Menzies, and G. Walker to green varies with the blood urea concentration and depends on an increase in pH due to ammonia liberated by the action of urease on urea which has diffused through the membrane. The colour chart blocks were originally claimed to represent blood urea nitrogen concentrations of 10, 20, 30, and 50 mg/100 ml. From the results of this and other studies it was evident that with this scale the strips consistently underestimated blood urea concentration. The manufacturer subsequently assigned new values to the blocks and the scale, in terms of blood urea, now reads, 20, 45, 85, and 130 mg/100 ml. As neither the strips nor the colours of the blocks have been changed we have transcribed the results of our strip test readings to the new scale thus allowing an assessment of the product as it is now marketed.
In this study results obtained with the strips on blood from patients have been compared with the urea concentrations of the corresponding plasmas determined by the AutoAnalyzer diacetyl monoxime method. Observations were also made on inter-and intra-observer differences in readings on the effect of varying the period of contact of blood with the reagent zone and on the influence of different types of illumination on strip test readings.
As there is little published information on the difference between blood and plasma urea concentrations this matter was investigated in order to be able to calculate from observed plasma values approximate mean blood urea concentrations corresponding to the different strip test readings.
Method
Azostix readings were made only by laboratory workers who were shown by the Ishihara plates to have normal colour vision. To avoid possible errors due to lack of familiarity with the test technique, before participating in the study each observer tested 50 blood specimens having plasma urea concentrations between 16 and 189 mg/ 100 ml.
Tests were performed during the summer, and, unless otherwise stated, in good daylight in front of a north-facing window but never in direct sunlight. The manufacturer's instructions were followed closely. A large drop of blood was placed on the reagent zone with a Pasteur pipette and quickly spread to cover it. After 60 seconds the blood was washed away by a jet of distilled water directed at the adjacent plastic handle so as to flow over the reagent zone. The appearance of the reagent zone was compared quickly with the colour chart blocks and the result recorded as one of nine possibilities, namely, as matching a specified block, as falling between adjacent blocks, as less than '20 mg/100 ml', or as greater than '130 mg/100 ml'. Inter-observer reading differences were examined by comparing the readings obtained on the 157 clinical specimens tested by both observers. In addition 10 observers tested aliquots of a randomized series of seven samples of blood from a normal subject to which different amounts of urea had been added and tested a second aliquot of the same specimens three to four hours later.
Intra-observer reading differences were examined by comparing the two results obtained by each observer on each of the seven specimens in the above investigation of inter-observer reading differences. Further information on intra-observer variation was obtained from the results of an experiment to investigate the effect on test readings of the duration of contact of blood with the reagent zone. Three series of tests were performed by an observer using blood from a normal subject, with and without added urea. In each series five tests were made in random order for each of the following periods of contact of blood with the reagent zone; 30, 45, 60, 75, and 90 Table I shows that of specimens having plasma urea concentrations of 50 mg/100 ml (equivalent to 46 mg/100 ml blood urea) or greater, 12 out of 171 (7%) of the strip readings were less than '45 mg/100 ml' whilst of the 193 Azostix readings of '45 mg/ 100 ml' or greater, 34 (18%) corresponded to plasma urea concentrations below 50 mg/l00 ml.
Using the particular batch of strips tested, our two observers were unable to differentiate satisfactorily between specimens with plasma urea concentrations above and below 50 mg/100 ml. Fifty of the 177 (28 %) readings of '20 to 45 mg/ 100 ml' corresponded to plasma urea concentrations of 40 mg/100 ml or greater but all 118 readings of '20 mg/100 ml' or less corresponded to plasma urea concentrations below 40 mg/100 ml, a value often taken as the upper limit of normal.
The results in Table III were obtained with the second batch of strips using blood from a normal subject to which different amounts of urea had been added. These strips consistently underestimated throughout their entire range. Plasma urea concentrations of the specimens: A=30 mg/I00 ml, B = 64mg/ I 00ml, C = 120 mg/l 00 ml. The relationship between blood urea (P) and plasma urea (P) concentrations for specimens with blood urea concentrations between 15 and 90 mg/100 ml was found to be: B = 0 93 P; correlation coefficient, r c 0-82.
INTER-OBSERVER DIFFERENCES IN STRIP TEST READINGS

Discussion
The differences between the performance of the two batches of strips shown in Tables I and III  occurred The attraction of the Azostix test is that it needs only a single, unmeasured drop of blood and gives a result at the bedside or in the consulting room in a little over a minute. The observed scatter of strip test readings on blood specimens with closely similar plasma urea concentrations, the magnitude of inter-and intra-observer reading differences and the practical limitation imposed by a maximum reading of '130 mg/ 100 ml' suggest, however, that it will find little place in hospital practice, except perhaps for emergency use as a rapid test for severe azotaemia, eg, preoperatively. In general and domiciliary practice it could be used as a convenient, on-thespot screening test to detect patients who warrant investigation by laboratory tests. In this connexion it could be used to detect azotaemia as a cause of illness and in the periodic assessment of patients who are at particular risk of becoming azotaemic, such as those with hypertension or obstructive urinary tract disease. Our experience with clinical specimens suggests, however, that if all patients giving strip test readings greater than '20 mg/ 100 ml' were referred for laboratory blood or plasma urea estimations, many would be retested unnecessarily. Table I 
